Suppression of antibody response by excess dietary zinc exposure during certain stages of ontogeny.
A study was made of the effects of excess dietary zinc on the antibody response to sheep red blood cells (SRBC) in mice. C57BL/6J mice were divided into 10 different dietary groups and exposed to diets containing zinc in normal (50 ppm) or excess (2000 ppm) concentrations during gestation/lactation/postweaning development in the sequences (1) 50/50/50; (2) 50/50/2000; (3) 2000/50/50; (4) 2000/2000/50; (5) 2000/50/2000; (6) 50/2000/50; (7) 50/2000/2000; (8) 2000/2000/2000; (9) 50/50/50 (pair-fed); and (10) chow/chow/chow. Mice in group 8 had severe signs of copper deficiency at 8 weeks of age, such as reduced plasma copper, lowered plasma hematocrit, and achromotrichia. Mice receiving 2000 ppm zinc during gestation had fewer offspring per litter (measured at 2 weeks of age) and more nonviable births than mice given 50 ppm zinc during gestation. The growth curve of mice exposed to excess zinc in the 50/50/2000 group was identical to that of the control (50/50/50) group. Growth curves for all other groups were reduced by varying amounts. The plaque-forming cell response to SRBC was reduced only in the groups receiving 50/2000/2000 and 2000/2000/2000 ppm zinc (P less than 0.05); this reduced response was not associated with atrophy of the lymphoid organs. Splenic cell surface markers and mitogenic responsiveness were similar in the 50/50/50 and 2000/2000/2000 groups. These results suggest that the immune response is more susceptible to dietary manipulation during development than after the immune response has been developed.